Improved cryopreservation of bovine preimplantation embryos cultured in chemically defined medium.
The aim of this study was to examine the effects of modifications to a standard slow freezing protocol on the viability of in vitro produced bovine embryos. Bovine oocytes were matured, fertilized with frozen-thawed semen, and presumptive zygotes cultured in defined two-step culture media. The standard freezing medium was 1.5M ethylene glycol (EG), 0.1M sucrose, 10% fetal bovine serum (FBS) in Dulbecco's phosphate buffered saline (D-PBS). A preliminary trial showed that in vitro produced embryos cryopreserved in this medium had a survival rate of 74.6% at 24h and 53.5% at 48 h post-thaw. Experiment 1 studied the effects of omitting the sucrose supplement or replacing it with 0.1M xylose. In Experiment 2, the effects of partial (0%, 25% or 50%) or total (100%) replacement of sodium chloride with choline chloride in the cryopreservation medium were examined (the medium with 100% replacement was designated CJ1). The effects of replacing the 10% FBS with 0.4% BSA or 0.4% lipid-rich BSA (Albumax I) in CJ1 was studied in Experiment 3. In Experiment 4, pregnancy/calving rates following the post-thaw transfer of in vitro produced embryos cryopreserved in the standard freezing medium were compared with those of in vitro and in vivo produced embryos cryopreserved in the improved medium (Albumax I in CJ1). Supplementation of the cryopreservation medium with 0.1M sucrose resulted in higher post-thaw survival rates at 24 h (71.3% versus 53.5 and 51.7%; P<0.05), 48 h (51.1% versus 45.3 and 40.2%), and 72 h (34.0% versus 24.4 and 23.0%) than 0.1M xylose or no supplement, respectively, in Experiment 1. Experiment 2 showed that embryos cryopreserved in the standard medium had poorer survival rates at 24 h (72.8% versus 86.5%; P<0.05), 48 h (53.1% versus 66.3%) or 72 h (28.4% versus 44.9%) than those frozen in CJ1. The post-thaw survival rate of embryos frozen in medium supplemented with Albumax I was better than that for the FBS or BSA supplements at 24h (92.0% versus 90.7 and 87.3%), 48 h (87.3% versus 76.9 and 70.9%; P<0.05), and 72 h (70.4% versus 49.1 and 46 4%; P<0.05; Experiment 3). In Experiment 4, in vitro produced embryos cryopreserved in CJ1 medium supplemented with Albumax I resulted in higher pregnancy rates at Day 35 (31.9% versus 22.9%) and Day 60 (24.1% versus 14.3%) of gestation, and calving rates (22.6% versus 10.0%; P<0.05) than similar embryos frozen in the standard medium. However, in vivo produced embryos cryopreserved in Albumax I in CJ1 resulted in higher pregnancy rates at Day 35 (50.7%; P<0.05) and Day 60 (45.1%; P<0.05) of gestation, and calving rate (43.7%; P<0.05). It was concluded that modification of the freezing medium by addition of lipid-rich BSA and replacing sodium chloride with choline chloride improves the post-thaw survival of in vitro produced embryos, and their viability post-transfer.